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Description 

BACKGROUND  OF  THE  INVENTION 

1  .  Field  of  the  Invention: 

The  present  invention  relates  to  an  inclination  ad- 
justing  device  for  adjusting  the  inclination  of  an  objective 
lens  or  the  like,  disposed  in  an  optical  information  re- 
cording  and  reproduction  apparatus  in  which  informa- 
tion  is  optically  recorded,  reproduced,  or  deleted  by  the 
radiation  of  light  beams  to  a  recording  medium. 

2.  Description  of  the  Prior  Art: 

Figure  9  shows  an  optical  pickup  used  for  an  optical 
recording  and  reproduction  apparatus.  The  optical  pick- 
up  comprises  an  optical  head  3  which  is  disposed  op- 
posite  to  an  optical  disk  1  rotating  around  a  vertical  axis 
with  a  motor  1a,  so  as  to  radiate  light  beams  2  to  a  re- 
cording  medium  1b  on  the  optical  disk  1.  The  optical 
head  3  includes  a  laser  light  source  4  for  emitting  the 
light  beams  2  in  the  horizontal  direction,  a  mirror  5  for 
reflecting  the  light  beams  2  at  an  angle  of  90  degree  to 
direct  them  to  the  optical  disk  1,  and  an  objective  lens 
7  for  converging  the  reflected  light  beams  2  to  a  spot  on 
the  recording  medium  1b  of  the  optical  disk  1.  The  op- 
tical  head  3  also  includes  a  linear  motor  6  which  allows 
the  optical  head  3  to  move  in  the  tracking  directions 
shown  by  a  double  arrow  A.  When  the  optical  disk  1  is 
a  magneto-optic  disk,  a  coil  1c  for  applying  a  magnetic 
field  to  the  disk  is  disposed  opposite  to  the  optical  head 
3  across  the  disk. 

In  the  pickup  having  the  structure  described  above, 
in  orderto  record  or  reproduce  information  with  high  pre- 
cision,  the  recording  medium  1b  of  the  optical  disk  1 
must  receive  the  light  beams  2  vertically.  If  the  objective 
lens  7  is  disposed  with  an  inclination  against  the  direc- 
tion  of  the  light  beams  2,  aberration  occurs  for  the  light 
beams  2  directing  from  the  objective  lens  7  to  the  optical 
disk  1.  As  a  result,  the  light  beams  2  are  not  correctly 
converged  onto  the  right  track  on  the  optical  disk  1  ,  but 
adjacent  tracks  are  also  irradiated.  This  causes  an  Airy 
ring  (second  maximum)  of  the  light  beams  2  as  well  as 
cross  talk.  To  prevent  these  troubles,  the  optical  pickup 
is  provided  with  an  inclination  adjusting  device  8  for  the 
objective  lens  7  so  that  the  light  beams  2  can  be  focused 
onto  the  right  track  on  the  optical  disk  1  . 

As  shown  in  Figure  10,  the  inclination  adjusting  de- 
vice  108  for  the  objective  lens  7  comprises  a  base  120 
and  an  adjusting  bed  110.  The  base  120  provides  a  level 
for  the  adjustment  of  the  inclination  of  an  objective  lens 
7.  The  adjusting  bed  110  holds  the  objective  lens  7 
therein,  and  is  supported  on  the  base  120  in  a  manner 
that  it  can  tilt  against  the  base  120.  The  inclination  of 
the  objective  lens  7  is  corrected  by  adjusting  the  angle 
of  the  inclination  of  the  adjusting  bed  110  against  the 
base  120. 

The  base  120  comprises  a  pair  of  support  portions 
123  appropriately  spaced  apart  from  each  other  on  one 
side  and  a  flat  connecting  portion  122  on  the  other  side 
through  which  the  support  portions  123  are  connected. 

5  A  pair  of  magnetic  circuits  121  are  mounted  on  the  con- 
necting  portion  122.  The  magnetic  circuits  121  are  ap- 
propriately  spaced  apart  from  the  support  portions  123, 
respectively.  The  support  portions  123  extend  upward 
beyond  the  height  of  the  connecting  portion  122,  and 

10  the  upper  portions  of  the  support  portions  123  extend 
horizontally  toward  each  other  to  form  seat  portions 
1  23a,  respectively.  A  fixing  stand  1  29  protruding  upward 
is  disposed  on  a  portion  of  one  of  the  seat  portions  123a 
close  to  the  magnetic  circuit  121.  The  fixing  stand  129 

is  has  athreaded  hole  129a  in  the  top  surface  thereof,  into 
which  the  bottom  portion  of  a  fixing  screw  1  35  described 
hereafter  is  screwed. 

A  cylindrical  positioning  recess  126  is  formed  adja- 
cent  to  the  fixing  stand  129  on  the  same  seat  portion 

20  123a,  and  receives  part  of  the  lower  portion  of  a  steel 
ball  140  as  a  support.  One  of  through  holes  124  is  ver- 
tically  formed  through  the  same  seat  portion  123a  at  a 
position  apart  from  the  magnetic  circuit  121  with  regard 
to  the  positioning  recess  126,  and  a  first  adjusting  screw 

25  130a  is  inserted  through  the  through  hole  124  from  the 
bottom  thereof.  The  other  through  hole  124  is  vertically 
formed  through  the  other  seat  portion  1  23a  at  a  position 
close  to  the  magnetic  circuit  1  21  ,  and  a  second  adjusting 
screw  130b  is  inserted  through  the  through  hole  124 

30  from  the  bottom  thereof.  Pin  receiving  recesses  125  are 
formed  on  the  center  portions  of  the  seat  portions  1  23a, 
respectively.  The  pin  receiving  recesses  125  receive  the 
lower  portions  of  guide  pins  132,  supporting  the  guide 
pins  132  to  stand  vertically. 

35  The  adjusting  bed  110  comprises  a  flat  adjusting 
board  113  which  is  supported  on  the  seat  portions  123a. 
Upward  and  downward  protrusions  113a  are  formed  on 
the  center  side  portion  of  the  adjusting  board  113  apart 
from  the  magnetic  circuits  121  so  that  they  are  posi- 

40  tioned  in  the  space  between  the  seat  portions  1  23a.  End 
portions  of  plate  springs  112  are  attached  to  the  top  sur- 
face  and  the  bottom  surface  of  the  upward  and  down- 
ward  protrusions  113a,  respectively.  The  plate  springs 
112  horizontally  extend  toward  the  magnetic  circuits 

45  1  21  .  A  lens  holder  1  1  1  is  attached  to  the  ends,  and  the 
objective  lens  7  is  held  in  the  center  portion  of  the  lens 
holder  111. 

Two  half  portions  of  the  adjusting  board  113  sepa- 
rated  by  the  protrusions  113a  are  put  on  the  seat  por- 

so  tions  123a,  respectively.  A  cylindrical  recess  116  is 
formed  in  the  bottom  surface  of  one  half  portion  of  the 
adjusting  board  1  1  3  so  as  to  correspond  to  the  position- 
ing  recess  1  26  formed  in  one  of  the  seat  portions  1  23a. 
The  recess  116  receives  part  of  the  upper  portion  of  the 

55  steel  ball  140.  The  adjusting  board  113  is  supported  in 
a  manner  that  it  can  tilt  against  the  seat  portions  123a 
on  the  steel  ball  140. 

Threaded  through  holes  114  are  formed  through  the 

2 
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two  half  portions  of  the  adjusting  board  1  1  3  so  as  to  cor- 
respond  to  the  through  holes  124  formed  through  the 
seat  portions  123a,  respectively.  The  first  and  second 
adjusting  screws  130a  and  130b  which  have  been  in- 
serted  through  the  through  holes  124  are  screwed 
through  the  threaded  through  holes  114,  respectively. 
The  first  and  second  adjusting  screws  130a  and  130b 
are  positioned  on  the  axis  x  and  the  axis  y,  respectively, 
on  the  x-y  coordinate  with  the  position  of  the  steel  ball 
140  as  the  origin.  The  first  and  second  adjusting  screws 
130a  and  130b  also  extend  through  coil  springs  131 
which  are  interposed  between  the  adjusting  board  113 
and  the  seat  portions  123a,  respectively,  in  their  com- 
pressed  state. 

Pin  through  holes  115  are  formed  through  the  two 
half  portions  of  the  adjusting  board  113  for  allowing  the 
guide  pins  132  vertically  supported  by  the  pin  receiving 
recesses  125  in  the  seat  portions  123a  to  extend  there- 
through,  respectively.  The  adjusting  board  113  is  set  in 
a  proper  position  with  regard  to  the  seat  portions  123a 
of  the  base  120  by  the  guide  pins  132  which  are  dis- 
posed  opposite  to  each  other  across  the  plate  springs 
112  and  movable  inside  the  pin  through  holes  115. 

A  pressing  plate  134  extends  over  one  half  portion 
of  the  adjusting  board  113  in  parallel  therewith  with  one 
end  portion  thereof  fixed  to  the  top  surface  of  the  fixing 
stand  1  29.  The  end  portion  of  the  pressing  plate  1  34  has 
a  through  hole  134b  through  which  the  fixing  screw  135 
is  inserted.  The  fixing  screw  135  is  then  screwed  into 
the  threaded  hole  1  29a  of  the  fixing  stand  1  29.  The  other 
end  portion  of  the  pressing  plate  134  which  is  free  to 
bend  upward  and  downward,  has  a  hemispherical 
downward  projection  134a  formed  on  the  bottom  sur- 
face  thereof.  The  bottom  end  of  the  projection  134a 
presses  a  portion  on  the  adjusting  board  113  right  above 
the  steel  ball  140. 

The  inclination  adjusting  device  for  an  objective 
lens  having  the  above-described  structure  is  operated 
as  follows. 

The  adjusting  board  113  is  supported  tiltably 
against  the  seat  portions  1  23a  on  the  steel  ball  1  40  fitted 
in  the  positioning  recess  126  formed  on  one  of  the  seat 
portions  123a.  Underthe  above  condition,  byturningthe 
first  or  second  adjusting  screw  1  30a  or  1  30b,  the  adjust- 
ing  board  113  tilts  against  the  seat  portions  123a  on  the 
steel  ball  140  serving  as  a  support.  When  the  first  ad- 
justing  screw  130a  is  turned,  an  inclination  of  the  adjust- 
ing  board  113  in  the  longitudinal  direction  of  the  plate 
springs  112  is  adjusted.  As  a  result,  the  inclination  of  the 
objective  lens  7  held  in  the  end  portion  of  the  plate 
springs  112  in  this  direction  is  also  adjusted.  When  the 
second  adjusting  screw  130b  is  turned,  an  inclination  of 
the  adjusting  board  113  in  the  direction  crossing  the  lon- 
gitudinal  direction  of  the  plate  springs  112  is  adjusted. 
As  a  result,  the  inclination  of  the  objective  lens  7  in  this 
direction  is  also  adjusted.  In  this  way,  the  inclination  of 
the  objective  lens  7  against  the  horizontal  level  is  ad- 
justed,  so  that  the  light  beams  passing  through  the  ob- 

jective  lens  7  are  converged  onto  a  spot  of  the  recording 
medium  of  the  optical  disk. 

In  the  above-described  device,  the  pair  of  guide 
pins  132  extend  through  the  adjusting  board  113,  re- 

5  spectively,  in  a  manner  that  they  are  slidable  inside  the 
through  holes.  Thus,  the  adjusting  board  113  can  tilt 
smoothly  along  the  guide  pins  1  32.  However,  the  adjust- 
ing  board  1  1  3  and  the  seat  portions  1  23a  must  be  large 
enough  to  accommodate  these  guide  pins  1  32.  Also  the 

10  weight  is  increased  by  including  two  guide  pins. 
JP-A-2  294  935  discloses  an  inclination  adjusting 

device  for  an  objective  lens  driving  device,  comprising 
a  base,  a  plate  spring,  a  flat  adjusting  board  supported 
on  the  base,  a  support  means  for  supporting  the  adjust- 

15  ing  board,  so  that  it  can  tilt  against  the  base,  and  a  pair 
of  adjusting  means  for  moving  the  adjusting  board  ver- 
tically.  Since  the  device  does  not  comprise  additional 
guide  pins,  the  pair  of  adjusting  means  has  to  be  man- 
ufactured  with  high  accuracy  for  providing  sufficient 

20  guidance  of  the  flat  adjusting  board.  The  high  accuracy 
leads  to  an  increase  of  manufacturing  costs.  The  pre- 
amble  of  claim  1  is  based  on  this  document. 

SUMMARY  OF  THE  INVENTION 
25 

According  to  the  invention,  an  inclination  adjusting 
device  for  an  objective  lens  is  provided  according  to 
claim  1  .  The  device  comprises  a  base  providing  a  level 
for  the  adjustment  of  an  inclination;  a  plate  spring  hold- 

so  ing  the  objective  lens  in  an  end  portion  thereof;  a  flat 
adjusting  board  supported  on  the  base,  the  other  end 
portion  of  the  plate  spring  being  fixed  to  the  adjusting 
board  in  a  manner  that  the  plate  spring  extends  from  the 
adjusting  board;  a  support  means  for  supporting  the  ad- 

35  justing  board  at  one  of  two  portions  thereof  divided  along 
the  longitudinal  direction  of  the  plate  spring  in  a  manner 
that  the  adjusting  board  can  tilt  against  the  base  in  the 
longitudinal  direction  of  the  plate  spring  and  in  the  direc- 
tion  crossing  the  longitudinal  direction;  and  a  pair  of  ad- 

40  justing  means  for  moving  the  adjusting  board  vertically 
at  certain  portions  thereof  along  the  longitudinal  direc- 
tion  of  the  plate  spring  and  the  direction  crossing  the 
longitudinal  direction  through  the  support  means  as  a 
support  point,  and  is  characterized  by  a  single  guide  pin 

45  for  positioning  the  adjusting  board  with  regard  to  the 
base,  the  guide  pin  being  supported  on  the  base  and 
extending  through  a  guide  pin  through  hole  in  the  ad- 
justing  board  sized  to  permit  tilting  of  the  adjusting  board 
in  two  dimensions. 

so  According  to  the  inclination  adjusting  device  of  the 
present  invention,  the  adjusting  board  supported  tiltably 
against  the  base  on  a  support  member  is  allowed  to  tilt 
both  in  the  longitudinal  direction  of  the  plate  spring  hold- 
ing  the  objective  lens  and  in  the  direction  crossing  the 

55  longitudinal  direction  by  use  of  a  pair  of  respective  ad- 
justing  means.  The  adjusting  board  is  properly  posi- 
tioned  with  regard  to  the  base  by  use  of  one  guide  pin 
supported  by  the  base. 

3 
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Since  the  inclination  adjusting  device  of  the  present 
invention  uses  only  one  guide  pin  for  the  positioning  of 
the  adjusting  board  with  regard  to  the  base,  the  device 
can  be  small  and  light-weight.  Further,  by  using  a  spher- 
ical  support  means,  the  tilting  movement  of  the  adjusting 
board  is  smooth.  As  an  alternative,  when  a  support  pin 
having  a  hemispherical  top  end  is  used  as  a  support 
means  disposed  in  the  base,  the  positioning  of  the  ad- 
justing  board  with  regard  to  the  base  can  be  easily  per- 
formed.  Further,  when  the  hemispherical  top  end  of  the 
support  pin  and  the  adjusting  board  are  in  point  contact, 
the  tilting  movement  of  the  adjusting  board  becomes 
more  smooth.  As  another  alternative,  when  a  support 
pin  having  a  conical  top  end  is  used  and  the  recess  in 
the  adjusting  board  in  which  the  conical  top  end  is  fitted 
is  also  of  a  conical  shape,  the  adjusting  board  can  be 
easily  positioned  at  the  support  pin.  When  the  support 
pin  is  integrally  formed  with  the  base,  the  manufacturing 
process  is  simplified  and  the  cost  is  reduced. 

Thus,  the  invention  described  herein  makes  possi- 
ble  the  advantage  of  providing  a  light-weight,  small-size 
inclination  adjusting  device  for  an  objective  lens  with  a 
reduced  number  of  components. 

These  and  other  advantages  of  the  present  inven- 
tion  will  become  apparent  to  those  skilled  in  the  art  upon 
reading  and  understanding  the  following  detailed  de- 
scription  with  reference  to  the  accompanying  figures. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  perspective  view  of  an  inclination  ad- 
justing  device  for  an  objective  lens  used  for  an  optical 
information  recording  and  reproduction  apparatus. 

Figure  2  is  an  exploded  perspective  view  of  the  de- 
vice  of  Figure  1. 

Figure  3  is  a  perspective  view  of  an  adjusting  board 
used  for  the  device  of  Figure  1  . 

Figure  4  is  a  partial  sectional  view  showing  a  sup- 
port  between  the  adjusting  board  and  a  base  of  the  de- 
vice  of  Figure  1. 

Figure  5  is  a  partial  sectional  view  showing  an  al- 
ternative  of  Figure  4. 

Figure  6  is  a  partial  sectional  view  showing  another 
alternative  of  Figure  4. 

Figure  7  is  a  partial  sectional  view  showing  still  an- 
other  alternative  of  Figure  4. 

Figure  8  is  a  partial  sectional  view  showing  still  an- 
other  alternative  of  Figure  4. 

Figure  9  is  a  schematic  diagram  showing  an  optical 
pickup  for  an  optical  information  recording  and  repro- 
duction  device. 

Figure  10  is  an  exploded  perspective  view  of  a  con- 
ventional  inclination  adjusting  device  for  an  objective 
lens  for  an  optical  information  recording  and  reproduc- 
tion  apparatus. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

The  present  invention  will  be  described  by  way  of 
5  example  as  follows: 

As  shown  in  Figures  1  and  2,  the  inclination  adjust- 
ing  device  for  an  objective  lens  according  to  the  present 
invention  comprises  a  base  20  and  an  adjusting  bed  1  0. 
The  base  20  provides  a  level  for  the  adjustment  of  the 

10  inclination  of  an  objective  lens  7.  The  adjusting  bed  10 
holds  the  objective  lens  7  therein,  and  is  supported  on 
the  base  20  in  a  manner  so  that  it  can  tilt  against  the 
base  20.  The  inclination  of  the  objective  lens  7  is  cor- 
rected  by  adjusting  the  angle  of  the  inclination  of  the  ad- 

15  justing  bed  10  against  the  base  20. 
The  base  20  comprises  a  pair  of  support  portions 

23  formed  appropriately  spaced  apart  from  each  other 
on  one  side  and  a  flat  connecting  portion  22  on  the  other 
side  through  which  the  support  portions  23  are  connect- 

20  ed.  A  pair  of  magnetic  circuits  21  are  mounted  on  the 
connecting  portion  22.  The  magnetic  circuits  21  are  ap- 
propriately  spaced  apart  from  the  support  portions  23, 
respectively.  The  support  portions  23  extend  upward  be- 
yond  the  height  of  the  connecting  portion  22,  and  the 

25  upper  portions  of  the  support  portions  23  extend  hori- 
zontally  toward  each  other  to  form  seat  portions  23a, 
respectively.  A  fixing  stand  29  protruding  upward  is  dis- 
posed  on  a  portion  of  one  of  the  seat  portions  23a  close 
to  the  magnetic  circuit  21.  The  fixing  stand  29  has  a 

30  threaded  hole  29a  in  the  top  surface  thereof,  into  which 
the  bottom  portion  of  a  fixing  screw  35  described  here- 
after  is  screwed. 

A  cylindrical  positioning  recess  26  is  formed  adja- 
cent  to  the  fixing  stand  29  on  the  same  seat  portion  23a, 

35  and  receives  part  of  the  lower  portion  of  a  steel  ball  40 
as  a  support.  One  of  through  holes  24  is  vertically 
formed  through  the  same  seat  portion  23a  at  a  position 
apart  from  the  magnetic  circuit  21  with  regard  to  the  po- 
sitioning  recess  26,  and  a  first  adjusting  screw  30a  is 

40  inserted  through  the  through  hole  24  from  the  bottom 
thereof.  The  other  through  hole  24  is  vertically  formed 
through  the  other  seat  portion  23a  at  a  position  close  to 
the  magnetic  circuit  21,  and  a  second  adjusting  screw 
30b  is  inserted  through  the  through  hole  24  from  the  bot- 

45  torn  thereof.  A  pin  receiving  recess  25  is  formed  on  the 
upper  surface  of  the  same  seat  portion  23a  at  a  position 
apart  from  the  magnetic  circuit  21  with  regard  to  the 
through  hole  24.  The  pin  receiving  recess  25  receives 
the  lower  portion  of  a  guide  pin  32,  supporting  the  guide 

so  pin  32  to  stand  vertically. 
The  adjusting  bed  10  comprises  a  flat  adjusting 

board  13  which  is  supported  on  the  seat  portions  23a. 
Upward  and  downward  protrusions  13a  are  formed  on 
the  center  side  portion  of  the  adjusting  board  13  apart 

55  from  the  magnetic  circuits  21  so  that  they  are  positioned 
in  the  space  between  the  seat  portions  23a.  End  por- 
tions  of  plate  springs  12  are  attached  to  the  top  surface 
and  the  bottom  surface  of  the  upward  and  downward 
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protrusions  13a,  respectively.  The  plate  springs  12  hor- 
izontally  extend  toward  the  magnetic  circuits  21,  and  a 
lens  holder  1  1  is  attached  to  the  ends  of  the  plate  springs 
12  so  as  to  be  held  in  parallel  with  the  plate  springs  12. 
The  objective  lens  7  is  held  in  the  center  portion  of  the 
lens  holder  11.  In  this  way,  the  lens  holder  11  is  set  in 
the  space  between  the  magnetic  circuits  21,  and  thus 
the  objective  lens  7  has  its  position  between  the  mag- 
netic  circuits  21. 

Two  half  portions  of  the  adjusting  board  13  separat- 
ed  by  the  protrusions  13a  are  put  on  the  seat  portions 
23a,  respectively.  A  cylindrical  recess  16  is  formed  in 
the  bottom  surface  of  one  half  portion  of  the  adjusting 
board  13  at  a  position  close  to  the  objective  lens  7  as 
shown  in  Figure  3,  so  as  to  correspond  to  the  positioning 
recess  26  formed  in  one  of  the  seat  portions  23a.  The 
recess  16  receives  part  of  the  upper  portion  of  the  steel 
ball  40  (see  Figure  4).  The  portions  of  the  recess  16  in 
contact  with  the  steel  ball  40  is  slidable  on  the  circum- 
ference  of  the  steel  ball  40,  so  that  the  adjusting  board 
13  is  allowed  to  tilt  against  the  seat  portions  23a  on  the 
steel  ball  40. 

Threaded  through  holes  14  are  vertically  formed 
through  the  half  portions  of  the  adjusting  board  13  as 
shown  in  Figure  3,  so  as  to  correspond  to  the  through 
holes  24  formed  through  the  seat  portions  23a,  respec- 
tively.  The  first  and  second  adjusting  screws  30a  and 
30b  which  have  been  inserted  through  the  through  holes 
24  are  screwed  through  the  threaded  through  holes  14, 
respectively.  The  first  and  second  adjusting  screws  30a 
and  30b  also  extend  through  coil  springs  31  which  are 
interposed  between  the  adjusting  plate  13  and  the  seat 
portions  23a,  respectively,  in  their  compressed  state. 
When  the  cross  point  of  the  axial  line  of  the  recess  16 
and  the  upper  surface  of  the  adjusting  board  13  is  the 
origin  O,  the  longitudinal  direction  of  the  plate  spring  12 
is  the  axis  y,  and  the  direction  crossing  the  axis  y  is  the 
axis  x,  the  threaded  through  holes  1  4  are  positioned  on 
the  axis  y  and  the  axis  x,  respectively. 

A  pin  through  hole  15  is  formed  through  the  other 
half  portion  of  the  adjusting  board  13  for  allowing  the 
guide  pin  32  vertically  supported  by  the  pin  receiving  re- 
cess  25  in  the  seat  portion  23a  to  extend  therethrough. 
The  pin  through  hole  15  has  a  section  of  an  ellipse,  and 
the  axial  line  of  the  ellipse  crosses  the  axial  line  of  the 
cylindrical  recess  16. 

A  pressing  plate  34  extends  over  one  half  portion 
of  the  adjusting  board  13  in  parallel  therewith  with  one 
end  portion  thereof  fixed  to  the  top  surface  of  the  fixing 
stand  29.  The  end  portion  of  the  pressing  plate  34  has 
a  through  hole  34b  through  which  the  fixing  screw  35  is 
inserted.  The  fixing  screw  35  is  then  screwed  into  the 
threaded  hole  29a  of  the  fixing  stand  29.  The  other  end 
portion  of  the  pressing  plate  34  which  is  free  to  bend 
upward  and  downward,  has  a  hemispherical  downward 
projection  34a  formed  on  the  bottom  surface  thereof. 
The  bottom  end  of  the  projection  34a  presses  a  portion 
on  the  adjusting  board  13  right  above  the  steel  ball  40, 

that  is,  the  position  of  the  origin  O  on  the  aforementioned 
x-y  coordinate. 

The  inclination  adjusting  device  for  an  objective 
lens  having  the  above-described  structure  is  operated 

5  as  follows.  The  guide  pin  32  supported  on  one  of  the 
seat  portions  23a  of  the  base  20  is  inserted  through  the 
elliptic  pin  through  hole  15  formed  through  the  adjusting 
board  13.  Then,  the  adjusting  board  13  is  set  in  a  proper 
position  where  the  steel  ball  40  is  fitted  in  the  positioning 

10  recess  26  of  the  other  seat  portion  23a  is  received  by 
the  recess  16  of  the  adjusting  board  13.  Thus,  the  ad- 
justing  board  13  is  supported  tiltably  against  the  seat 
portions  23a  on  the  steel  ball  40. 

Under  the  above  condition,  by  turning  the  first  or 
is  second  adjusting  screw  30a  or  30b,  the  adjusting  plate 

13  tilts  against  the  seat  portions  23a  on  the  steel  ball  40 
serving  as  a  support.  When  the  first  adjusting  screw  30a 
is  turned,  the  adjusting  board  13  tilts  in  the  longitudinal 
direction  of  the  plate  springs  1  2,  vertically  along  the  axis 

20  x  on  the  aforementioned  x-y  coordinate  as  shown  in  Fig- 
ure  3,  using  the  steel  ball  40  as  a  support.  Thus,  the 
inclination  of  the  adjusting  board  13  in  the  longitudinal 
direction  of  the  plate  springs  12  is  adjusted.  As  a  result, 
the  inclination  of  the  objective  lens  7  held  in  the  end  por- 

25  tion  of  the  plate  springs  12  in  this  direction  is  also  ad- 
justed.  On  the  other  hand,  when  the  second  adjusting 
screw  30b  is  turned,  the  adjusting  board  13  tilts  in  the 
direction  crossing  the  longitudinal  direction  of  the  plate 
springs  12,  vertically  along  the  axis  y  on  the  x-y  coordi- 

30  nate,  using  the  steel  ball  40  as  a  support.  Thus,  the  in- 
clination  of  the  adjusting  board  13  in  the  direction  cross- 
ing  the  longitudinal  direction  of  the  plate  springs  12  is 
adjusted.  Asa  result,  the  inclination  of  the  objective  lens 
7  in  this  direction  is  also  adjusted.  In  this  way,  the  incli- 

35  nation  of  the  objective  lens  7  against  the  horizontal  level 
is  adjusted,  so  that  the  light  beams  passing  through  the 
objective  lens  7  are  converged  onto  a  spot  on  the  re- 
cording  medium  of  the  optical  disk. 

The  elliptic  through  hole  15  allows  the  adjusting 
40  board  13  to  tilt  in  either  of  the  above  directions  smoothly 

since  it  is  slidable  along  the  guide  pin  32. 
The  hemispherical  projection  34a  of  the  pressing 

plate  34  presses  the  steel  ball  40  against  the  recess  16 
of  the  adjusting  board  13.  Thus,  when  the  adjusting 

45  board  13  tilts,  the  steel  ball  40  will  not  come  out  from 
the  recess  16. 

In  the  above-described  example,  the  steel  ball  40 
is  used  as  a  support  means  for  the  tilting  movement  of 
the  adjusting  board  13.  However,  other  variations  for 

so  such  a  support  means  are  possible.  For  example,  as 
shown  in  Figure  5,  a  support  pin  42  having  a  hemispher- 
ical  top  end  42a  may  be  used.  The  support  pin  42  is 
stably  supported  by  the  seat  portion  23a  by  being  fitted 
in  the  positioning  recess  26  thereof. 

55  Further,  as  shown  in  Figure  6,  the  recess  16  may 
be  formed  deep  enough  to  accept  the  entire  portion  of 
the  hemispherical  top  end  42a  of  the  support  pin  42.  In 
this  case,  since  the  tip  of  the  top  end  42a  of  the  support 

5 
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pin  42  and  the  bottom  surface  of  the  recess  16  are  in 
point  contact,  the  tilting  movement  of  the  adjusting 
board  13  is  smooth. 

Furthermore,  as  shown  in  Figure  7,  a  support  pin 
43  having  a  conical  top  end  43a  may  be  used.  In  this 
case,  the  recess  16  is  also  of  a  conical  shape,  but  with 
less  sharp  slope.  As  in  the  above  case,  since  the  tip  of 
the  top  end  43a  and  the  tip  of  the  conical  recess  16  are 
in  point  contact,  the  tilting  movement  of  the  adjusting 
board  13  is  smooth. 

Moreover,  as  shown  in  Figure  8,  a  pointed  upward 
protrusion  44  as  a  support  may  be  formed  integrally  with 
the  seat  portion  23a  so  that  tilting  movement  of  the  ad- 
justing  board  13  can  be  smooth.  In  this  case,  since  the 
protrusion  44  is  integrally  formed  with  the  seat  portion 
23a,  the  manufacturing  process  is  simplified  and  the 
cost  is  reduced.  The  material  for  the  protrusion  44  is  not 
specified,  but  a  material  such  as  a  plastic  can  be  used 
as  far  as  it  is  strong  enough  to  stand  this  use. 

Various  other  modifications  will  be  apparent  to  and 
can  be  readily  made  by  those  skilled  in  the  art  without 
departing  from  the  scope  of  this  invention  which  is  de- 
fined  in  the  appended  claims. 

Claims 

1  .  An  inclination  adjusting  device  for  an  objective  lens 
(7)  for  an  optical  information  recording  and  repro- 
ducing  apparatus,  comprising: 

a  base  (20)  providing  a  level  for  the  adjustment 
of  an  inclination; 
a  plate  spring  (12)  holding  the  objective  lens  in 
an  end  portion  thereof: 
a  flat  adjusting  board  (1  0,  1  3)  supported  on  the 
base,  the  other  end  portion  of  the  plate  spring 
being  fixed  to  the  adjusting  board  in  a  manner 
that  the  plate  spring  extends  from  the  adjusting 
board: 
a  support  means  (40)  for  supporting  the  adjust- 
ing  board  at  one  of  two  portions  thereof  divided 
along  the  longitudinal  direction  of  the  plate 
spring  in  a  manner  that  the  adjusting  board  can 
tilt  against  the  base  in  the  longitudinal  direction 
of  the  plate  spring  and  in  the  direction  crossing 
the  longitudinal  direction;  and 
a  pair  of  adjusting  means  (30a,  30b)  for  moving 
the  adjusting  board  vertically  at  certain  portions 
thereof  along  the  longitudinal  direction  of  the 
plate  spring  and  the  direction  crossing  the  lon- 
gitudinal  direction  through  the  support  means 
as  a  support  point,  characterized  by 
a  single  guide  pin  (32)  for  positioning  the  ad- 
justing  board  (10,  13)  with  regard  to  the  base 
(20),  the  guide  pin  being  supported  on  the  base 
and  extending  through  a  guide  pin  through  hole 
(1  5)  in  the  adjusting  board  sized  to  permit  tilting 

of  the  adjusting  board  in  two  dimensions. 

2.  An  inclination  adjusting  device  according  to  claim 
1  ,  wherein  the  support  means  comprises  a  first  re- 

5  cess  (26)  formed  in  the  base  (20),  a  spherical  ele- 
ment  (40)  fitted  in  the  first  recess,  and  a  second  re- 
cess  (16)  formed  in  the  surface  of  the  adjusting 
board  (13)  facing  the  base  to  receive  the  spherical 
element. 

10 
3.  An  inclination  adjusting  device  according  to  claim 

1  ,  wherein  the  support  means  comprises  a  support 
pin  (42)  having  a  hemispherical  top  end  (42a)  dis- 
posed  in  the  base  (20),  and  a  recess  (16)  formed  in 

is  the  surface  of  the  adjusting  board  (13)  facing  the 
base  to  receive  the  top  end  of  the  support  pin. 

4.  An  inclination  adjusting  device  according  to  claim 
3,  wherein  the  support  pin  (42)  is  integrally  formed 

20  with  the  base  (20). 

5.  An  inclination  adjusting  device  according  to  claim 
3,  wherein  part  of  the  hemispherical  top  end  (42a) 
of  the  support  pin  (42)  is  fitted  in  the  recess  (16). 

25 
6.  An  inclination  adjusting  device  according  to  claim 

3,  wherein  the  entire  hemispherical  top  end  (42a) 
of  the  support  pin  (42)  is  fitted  in  the  recess  (16), 
and  is  in  point  contact  with  the  bottom  surface  of  the 

30  recess. 

7.  An  inclination  adjusting  device  according  to  claim 
1  ,  wherein  the  support  means  comprises  a  support 
pin  (43)  having  a  pointed  conical  top  end  (43a)  dis- 

ss  posed  in  the  base  (20),  and  a  conical  recess  (16) 
formed  in  the  surface  of  the  adjusting  board  (13) 
facing  the  base. 

8.  An  inclinaticn  adjusting  device  according  to  claim  7, 
40  wherein  the  support  pin  (43)  is  integrally  formed 

with  the  base  (20). 

Patentanspriiche 
45 

1.  Neigungseinstellvorrichtung  fur  ein  Objektiv  (7)  ei- 
nes  optischen  Informations-Aufzeichnungs-  und 
Wiedergabegerats  mit: 

so  einer  als  Bezug  fur  die  Neigungseinstellung 
dienenden  Basis  (20); 
einer  das  Objektiv  an  einem  Ende  tragenden 
Blattfeder  (12); 
einer  von  der  Basis  getragenen,  flachen  Ein- 

55  stellplatte  (10,1  3),  an  der  das  andere  Ende  der 
Blattfeder  derart  befestigt  ist,  dal3  sich  die  Blatt- 
feder  von  der  Einstellplatte  erstreckt; 
einer  Trageinrichtung  (40)  zum  Tragen  der  Ein- 
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stellplatte  in  einem  von  zwei  Bereichen,  die  ent- 
lang  der  Langsrichtung  der  Blattfeder  in  einer 
Weise  aufgeteilt  sind,  dal3  die  Einstellplatte  in 
Langsrichtung  der  Blattfeder  und  in  der  die 
Langsrichtung  kreuzenden  Richtung  gegen  die  s 
Basis  verschwenkbar  ist;  und  mit 
einem  Paar  von  Einstellmitteln  (30a,  30b)  zum 
senkrechten  Bewegen  der  Einstellplatte  in  be- 
stimmten  Bereichen  entlang  der  Langsrichtung 
der  Blattfeder  und  der  die  Langsrichtung  kreu-  10 
zenden  Richtung  mittels  dem  Tragelement  als 
Tragpunkt,  gekennzeichnet  durch 
einen  einzelnen  Fuhrungszapfen  (32)  zum  Po- 
sitionieren  der  Einstellplatte  (10,  13)  bezuglich 
der  Basis  (20),  welcher  Fuhrungszapfen  auf  15 
der  Basis  gehalten  ist  und  sich  durch  eine 
Durchgangsoffnung  (15)  in  der  Einstellplatte 
erstreckt,  welche  Offnung  derart  bemessen  ist, 
dal3  das  Verschwenken  der  Einstellplatte  in 
zwei  Richtungen  zulassig  ist.  20 

2.  Vorrichtung  nach  Anspruch  1,  wobei  die  Tragein- 
richtung  eine  in  der  Basis  (20)  ausgebildete  erste 
Vertiefung  (26),  ein  in  die  erste  Vertiefung  einge- 
setztes  spharisches  Element  (40)  und  eine  in  der  25 
Oberflache  der  Einstellplatte  (13)  gegenuber  der 
Basis  zum  Aufnehmen  des  spharischen  Elements 
ausgebildete  zweite  Vertiefung  (16)  aufweist. 

3.  Vorrichtung  nach  Anspruch  1,  wobei  die  Tragein-  30 
richtung  einen  in  der  Basis  (20)  angeordneten  Trag- 
zapfen  (42)  mit  halbkugelformiger  Spitze  (42a)  so- 
wie  eine  in  der  Oberflache  der  Einstellplatte  (1  3)  ge- 
genuber  der  Basis  zur  Aufnahme  der  Spitze  des 
Tragzapfens  ausgebildete  Vertiefung  (1  6)  aufweist.  35 

4.  Vorrichtung  nach  Anspruch  3,  wobei  der  Tragzap- 
fen  (42)  mit  der  Basis  (20)  einstuckig  ausgebildet 
ist. 

40 
5.  Vorrichtung  nach  Anspruch  3,  wobei  ein  Teil  der 

halbkugelformigen  Spitze  (42a)  des  Tragzapfens 
(42)  in  die  Vertiefung  (16)  eingesetzt  ist. 

6.  Vorrichtung  nach  Anspruch  3,  wobei  die  gesamte  45 
halbkugelformige  Spitze  (42a)  des  Tragzapfens 
(42)  in  die  Vertiefung  (16)  eingesetzt  ist  und  in 
Punktkontakt  mit  der  Bodenflache  der  Vertiefung 
steht. 

50 
7.  Vorrichtung  nach  Anspruch  1,  wobei  die  Tragein- 

richtung  einen  in  die  Basis  (20)  eingesetzten  Trag- 
zapfen  (43)  mit  spitz  zulaufender,  konischer  Spitze 
(43a)  sowie  eine  in  der  Oberflache  der  Einstellplatte 
(13)  gegenuber  der  Basis  ausgebildete  konische  55 
Vertiefung  (16)  aufweist. 

8.  Vorrichtung  nach  Anspruch  7,  wobei  der  Tragzap- 

fen  (43)  mit  der  Basis  (20)  einstuckig  ausgebildet 
ist. 

Revendications 

1.  Dispositif  de  reglage  d'inclinaison  pour  une  lentille 
d'objectif  (7)  destinee  a  un  appareil  d'enregistre- 
ment  et  de  reproduction  d'informations,  compor- 
tant: 

une  base  (20)  servant  de  niveau  pour  le  reglage 
d'une  inclinaison; 
un  ressort  a  lame  (12)  maintenant  la  lentille 
d'objectif  a  une  de  ses  extremites; 
une  plaque  de  reglage  plate  (10,  13)  soutenue 
par  la  base,  I'autre  extremite  du  ressort  a  lame 
etant  fixee  sur  la  plaque  de  reglage  de  facon  a 
ce  que  le  ressort  a  lame  depasse  de  la  plaque 
de  reglage; 
un  moyen  de  support  (40)  pour  supporter  la  pla- 
que  de  reglage  au  niveau  d'une  de  ses  deux 
parties  separees  dans  le  sens  longitudinal  du 
ressort  a  lame  de  facon  a  ce  que  la  plaque  de 
reglage  puisse  s'incliner  contre  la  base  dans  le 
sens  longitudinal  du  ressort  a  lame  et  dans  le 
sens  perpendiculaire  au  sens  longitudinal;  et 
une  paire  de  moyens  de  reglage  (30a,  30b) 
pourdeplacerverticalement  la  plaque  de  regla- 
ge  au  niveau  de  certaines  de  ses  parties  dans 
le  sens  longitudinal  du  ressort  a  lame  et  dans 
le  sens  perpendiculaire  au  sens  longitudinal 
par  I'intermediaire  du  moyen  de  support  ser- 
vant  de  point  de  support,  caracterise  par 
une  goupille  de  guidage  unique  (32)  pour  posi- 
tionner  la  plaque  de  reglage  (1  0,  1  3)  par  rapport 
a  la  base  (20),  la  goupille  de  guidage  etant  sup- 
portee  par  la  base  et  traversant  un  trou  debou- 
chant  de  goupille  de  guidage  (15)  perce  dans 
la  plaque  de  reglage  et  dimensionne  pour  per- 
mettre  I'inclinaison  de  la  plaque  de  reglage 
dans  deux  dimensions. 

2.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 
cation  1  ,  dans  lequel  le  moyen  de  support  comporte 
un  premier  evidement  (26)  creuse  dans  la  base 
(20),  un  element  spherique  (40)  loge  dans  le  pre- 
mier  evidement  et  un  deuxieme  evidement  (16) 
creuse  dans  la  surface  de  la  plaque  de  reglage  (1  3) 
qui  fait  face  a  la  base  pour  recevoir  I'element  sphe- 
rique. 

3.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 
cation  1  ,  dans  lequel  le  moyen  de  support  comporte 
une  goupille  de  support  (42),  ayant  une  extremite 
superieure  hemispherique  (42a),  placee  dans  la  ba- 
se  (20)  et  un  evidement  (16)  creuse  dans  la  surface 
de  la  plaque  de  reglage  (13)  qui  fait  face  a  la  base 
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pour  recevoir  I'extremite  de  la  goupille  de  support. 

4.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 
cation  3,  dans  lequel  la  goupille  de  support  (42)  fait 
partie  integrante  de  la  base  (20).  s 

5.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 
cation  3,  dans  lequel  une  partie  de  I'extremite  he- 
mispherique  (42a)  de  la  goupille  de  support  (42)  est 
logee  dans  I'evidement  (16).  10 

6.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 
cation  3,  dans  lequel  la  totalite  de  I'extremite  hemis- 
pherique  (42a)  de  la  goupille  de  support  (42)  est  lo- 
gee  dans  I'evidement  (16)  et  se  trouve  en  contact  15 
ponctuel  avec  le  fond  de  I'evidement. 

7.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 
cation  1  ,  dans  lequel  le  moyen  de  support  comporte 
une  goupille  de  support  (43),  ayant  une  extremite  20 
superieure  conique  en  pointe  (43a),  placee  dans  la 
base  (20)  et  un  evidement  conique  (16)  creuse 
dans  la  surface  de  la  plaque  de  reglage  (1  3)  qui  fait 
face  a  la  base. 

25 
8.  Dispositif  de  reglage  d'inclinaison  selon  la  revendi- 

cation  7,  dans  lequel  la  goupille  de  support  (43)  fait 
partie  integrante  de  la  base  (20). 
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